Vascular smooth muscle influences the release of endothelium-derived relaxing factor.
Conditioned medium was collected from vascular smooth-muscle cells grown in culture to determine if these cells synthesize vasoactive substances. The medium caused a short-acting endothelium-independent constriction of rat aorta, followed by a prolonged, endothelium-dependent relaxation. This relaxation was mediated through the release of endothelium-derived relaxing factor (EDRF) as it was abolished by the addition of methylene blue (5 x 10(-6) M), haemoglobin (10(-6) M) or methyl arginine, but was not affected by indomethacin (10(-5) M). Smooth-muscle medium stimulated the production of EDRF from both rat and rabbit thoracic aortic rings as well as from cultured bovine pulmonary artery endothelial cells. The prolonged stimulation of EDRF by smooth-muscle medium was not mimicked by known physiological stimuli to EDRF release; EDRF-stimulating activity was not affected when smooth-muscle cells were grown in the presence of indomethacin (10(-5) M), although serum in the medium was required. The EDRF-stimulating substance(s) in the smooth-muscle medium was heat stable and associated with a high molecular mass (30,000 greater than Mr greater than 3500) water-soluble species that is as yet unidentified.